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C54) SEMICONDUCTOR ELEMENT AND METHOD FOR FORMING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To efficiently form a 
semiconductor element where multiple silicon system 
thin films are laminated. 

SOLUTION: The forming method of the semiconductor 
element has a process for forming a plurality of pin 
junctions constituted of silicon system materials on a 
substrate by a high frequency plasma CVD method with 
the pressure of not more than atmospheric pressure. 
The forming method has a process for exposing a p- 
layer or an nHayer exposed to the surface of the pin 
junction to an atmosphere including oxygen after one pin 
junction is formed among the pin junctions, and a 
process for forming the nHayer or the p-layer of the 
other pin junction adjacent to one pin junction on the p- 
layer or the nHayer exposed to the atmosphere including ^ 
oxygen and forming a pn interface. 
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P i n»^5Iim5WJI*««H» 
iTfcoT, mJlSp i n^CD?^— CDp i njfe&£fl0 

B»C»S*tfcp»t>L<ttnJf±(^IWB— (Dp ing 
*fc»8tf-5tta>p i nt^OnJlt>L<l*pJlfc»A 
L-Cpn»B«Rritf5I»fc, Srtnwt^iRt 

[|»*« 2 ] MIBtt^^Hft0*« ■BH^ffi** 1 P 
a EU:rcSffl«-C*>5 ^ i "f 3 Wf#« 1 f-IBtt 

lit** 5 1 twe»ii^^#ffiftsc»-rxs^*^^ 
aim. *p«w)xft**ft< £ <> i ntrfcofc* 

fc, niBtt09p i n»frfl5nJH>L<«:p«roWjftt:fi 1 
IB»*^ft5 w t «*Ktrs«WW5 fcR«G>¥* 

is**® s i HusHBS*#^ia»^«^xa(o 

MMWl 0]' fl&Rn-vw ■ ■ n-^*'CT^« 
S^Srttpr. SrWfllt t 7 JSS 9 fcB«tf> 
[»3fcfil 1] KM*^X^cvDftlcj:oTlMflB 

Uk, n— A- • • n— /i<feSK?Bea6Efr» a '— A*E> 



rut*^ 1 2 ] wfjfs— co P i n m&*&f&i-%mzm 

E^(C3&^fetLS§|oK5JS*i^ttwp i nJ$-& 

ft £ d k ItWfkk -f 5S* #3S i l fcffitt^W**^ 

[|**I 1 3 ] SfjfB-c?^ p i n»fr*r»riH-SBfc*t 
iaKtEfc*^t6>jx59loK0J6*, ffitBfflaop i nS^ 

Z>^.k k -tZ>ffi#m. 1 1 Xtt 1 2 fcfE«<p¥a»& 

[0 0 0 1] 
[0 0 0 2] 

Iooo3] ^^y^iI?lf^^5^*M^lrtt 

mstefflmmktj;*?x^z> 0 

10 0 0 4] Vyri^^^ib&S^ffSJ&fefrt- 

[0 0 0 5] ^J*|fc«>»fr*rl»*, **o*.6ftStt=i^ 
Mk&$mirz£m&mkLXs *S«W4 J 4 0 0, 

4 0 9^-i-ii s yl> • * u—jU (Roll to 
Roll) ^Sr^fflLfc, Ky7^CVDft^ 
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J: 0 . ma^»Mo**WW*:IB*?|g«;-t'5 r i: 
fi6T**>5o /u- • P—/u*5S"<?tt, S«£tp- 

[0 0 0 6] 

i LTg^:^T^§^, ' p i nM^Ht^^T 

[ooo7] 0»<7>*>y a^aiWK^arH^ 

[0 0 0 8] 

3y^»^£5SS^p i n^MtSIS* 

■0?5*>-<^p i n^&J^LfctfeKKp i ng^f 
KJC*ttJLTV>5pJl (pi¥«#f) t)L<tlng 

p i nS^I-BHffii-5ffliC0p i n»*£>nJBfcL<tep 
■«R«Ltp n JfflSrJBfttSiai:, 

[0 0 0 9] *«W<Z?»ijift1IB«(l, £>5 P i nj££*C9 
[0 0 10] *»W^*Jt^T. I»5**»SH41^*5»5 

[ooii] *3eeaic*5v^, imm&mmmtm 
^jzmnm&xMf&rtz p i n^©ii a a?* 



i JB£=fr1-£ p i n*frG>5 "fe»»fc**S3h,5M 
MEi- £p i nig^ (iJ|3»smHb, *tt»ft iftf>»ft 

stuss (n»tL<ttp* -.mmmmzm^tifcrn 

tt*r*tp i if p i nS^to 5 t>tidktzMf&£ti 

[0 0 12] *J8fl(ji*sv^T, IISIHBSR^^»HflHc:i» 
B?T&oifcfgt£ v BWSfficOp i ng^COnJEfclXtep 

[0013] *«W^»5Bteffi«fi, n-/u . /i— . p 
HE— <£>p i ng^»L^e>D^ • ■ n — 

^rfl(j6Bffi^p i niBfrftjRrti-snjBt, *r*i-«t 
SffiB, Anf^, *P!tt«7>iatt, its^tts 

[0 0 14] ^fc, 3B»HIC*5V^-Ctt, SuK^m^*T# 

IBffe^ p i n &&&Bl&T&mzW&MR^?jH^ htlZ 
[0 0 15] ^©£5K§|-3»5j6A«EftS*S*ff 
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[0 0 1 6 J **MtC*5WT, mrlBP— /V ■ y— ■ a — 

10 0 17] JdfiLfcWS-WRrilSn 
[0018] 

[0019] JilE^fifeid-rs r i & D , KTG>fWfl 
[0020] ttftop i ng^^o^ft^Ti*. 

■i-5¥B!3&sjRfflS*LTV^o K-^v 

±IBcora)B^ffliSiJSttS fl 
[002 1] pi n^©^fcBBS**»BB«;K«r 

■f 54«ft*T-«>»frfctt, P i n/^m^WSffl^/ 
piniSSfcl), pi nM%3otf5^|M^©S 
^i-te^ p i n /%$3k%^l^jR%/ p 1 n p i n v pi 
n p i n/g^B^^H^/p in, pi n 



t^L^r^m^ <ft*5, i niffi 

"Cft<s ni, ig, pJf»IH-W»*i-S«#fe* 

fro ) 

[0022] ^rr% N*£*nNH«U: L-ctts 

ft :£8refc 5 r £ A* £> t #4 U H t> 5 c 
[0 0 2 3] B»**»:ffl«K:»Lfc»^tci±, 

[0 0 2 4] £fcmff2*a&k iPfl&coxs**** 

[0 0 2 5] B^S/7^CVDjfel?^iT-^i 
*3»i-sr ti^ftS 0 C^T\ ^^^IglC 

<^¥»flggfiisss<75> ^^^^ • ^ * ttsft^as&s 
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[00 2 6] r^^NBHls^iUp i njftfr* 
»S«*dSfcoi:t*:t^ffB»-e&« 0 ^^t% 

[002 7] — *\ ^tl^^^-co^tt^^ii^-yr^fc 
W#JB4rawa**±5»c«»<Op i n*£*Rtf\ J: 

£ c r^JW^ttWj*«i:LTI* % a-Si/a-Si 
Ge, a-SiC/a-Si, a-SiAC-Slft 
i?**>*f bttSo ^ftkfl, 3ofiU:©p i nJJfriiE 

r% inits iii^a»w-6Bioii^ 

p i n^©«KSrf^»iB*LT33<iit>-srffi^fcS 
left©. ^fc¥»ff^^*««^WBbT*5ir s ^ 



[0059] m^MmMM (*MMK>tt 
3p i n^^to^#^^ft/j>C0— 

ffi^AixS c t T\ X *) # ^ y ^ as ^TSBtcft 

9 > *fc^A«>]KH*:tt9iitrC:ir!SiT*#«fcab, AOS 

10 0 3 0] S^IBJc^fcoTfifcK&astWWT 

Hi: ft*. 

[0 0 3 1] ^rr\ 5 fc, ^*#SJBri£ro 

I (Pi ng^) JgfifcXS, »2C05f & 9fft:« (p i njg 

[0 0 3 2] ¥*flcK^JB^a-^ * - n-yp 

s^#is^#«^=fT 5 sa^KF*, tit 1 <D2H»tt®rina 

St££ p -/i^ft*fe 91 # tb Lft*s 2 

%mxTftet>tiz> ^ k ict$:%(Dx\ ^(nw&^te±m(D 
{m&nmmmftt>iri&zk\ztez> 0 ^<otc^ mm 
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«®»*«rBjhi-a c t as-e* 5 fc* tca 1 ^ fc o-c 

[0 0 3 3] *fc, Wfcafr^fc J; 5 fc. m»<Op i n j£ 
fc oiNWHR-T-Ctt, i a¥*ftWra±^KWJ LT 

wjgJ*«?ft5o ^wX% 3BE*^»nx.53loW?)jC* 

*>*■« tORn «t 5S^i fc *u ' *H*f 5 K Sffi 
«fiff4*«ttt«St5 fc ^ 5 ^T^tll^ti 
5 0 ttKttp i n»^Srto^affls3R^T% i ffi!¥*# 
S coflgffias** 5 & ic«ag3 I o 35 ?> JS* W£ o 
i^tai 4^^«HiftmR0E)J: 5 fc, HSH-s p i n 

m&<omz&&tZ) p n»ffi©^&< fc t>-mmx\ m 

p -M^&So ^^-cHMff BS«W«rfT ft 9 

fc, ^m^p i nm^m^cmm-r^^t^m 
fcft5fc#>fc, gio«ois*b^*t^tt#wffl-r5r fc^s 

K!3JE#0>»*L^ffiBfc L"CH 6. 0N/mm ! ^ 
t,2 0N/mmW^^ fi&XISwSloK 

fcfc*fc^cD##1^s»£LT, ^G>«<aSffi<B)& 
fe**VVlfcMf4 Ll\ 

[0 0 3 4] £fc, BtE<OjR3g%*[ft^fiS (a-;Ufc* 

e*bhs»S) /j^v>i^{ci^ »*m*WJti-6 
fc#>fc, #^^rin»rt^3io*9j6*fcaH««j 

id, fc L < B«Wr»fc/>S < ^ fc ##4 U^fcon? 

8lo«9«;fc©:fc*SfcLTB:* BBSfe^^lo* 
Oft^JcSI-L-C^TWwgioKOJSAsas, 5 0%~9 0 
%OKffl[:*)5^i:^ Lv\ 
[0 0 3 5] &fc#^<^Wf£^fc LT3fc®m*^ 

[0 0 3 6] Hl_a^«03^«*^^^fei5rt- 
at^SftWSH^fcSo 8*10 1 fSffiE, 1 0 2tl¥ 

103 ^r««sK*ss, i o^i-mmem 

-Cfe£o 4*:, 10 1-lttS*, 10 1»2f±*H 
10 1-3 fii-^iitSTfe5 5 ^frfcttH 



si o i<omf$mtch& A 
[oo37] mm awn o i - 1 fc lth 

fcf*wiaftaoa£*L-o fc ± v \, jg93£ft*fflv *-c 
WWl!l*»&**SA«i-S«*iLTtJ:v\ 4fc, gfr 
SrSRco?^«fc-r5-t«c:J:o-Ca— A- * ^ 
fe^V^c«^Jc^ : fT5^fc^T^^ 0 

#!M 5 Wo^«ttSr*+5$t3|6ffiKff l 0 l - 
1 <W£Ffc LTffiTCfeSo 

[0 0 3 8] &JSJP1 0 l-2f*«Kfc LT 

wttW fc s s»:ioi-i fc*-eai«Lfcjfc«rRJH- ur 
102 straws fc it(7)as t & 

^TfS- tO#^i:tm AK Cu s Ag, Au, 
CuMg, Al S i*«rJHIfcffli^rfc3ftst?t5. * 

S l o 2rtw*Wfc#(fU fflK«**«l*:4-ti:S 

zfc*st?#s. » i i - 1 wnittttt sa^ic 

tt^JRSl 0l-2(i»*Uft<-C*>J:V\ 

[0 0 3 9] m-^^p^^mii i 

1 0 1 - 2<7?7c*d s *«ft» 1 0 2-4£»*>^V> 

5'>3— h*ri&Jh-J-S«Si|tr*r5o jg-^S 
pj^m^ ioi-3tl ^JS^ 10 1- 2 fcRMtetro 
«H^-aDD4^*L-CV^*rfc3&sa*U\ roaws* 

tiioi-311 zno, i Tomvmmtimitm* 
bfts^twsK, as*, ^^ ft >^^, cvd. 

[0 0 4 0] 4fcs BWfcM»»fl»B**ttfc LT«:, ^ 

trttXffifSL * *V5 r fc *S»* LI \ 
[004 1] ^2/^iS^J:oT»t;B»*tft»*rs 

Ar, Ne, Kr, Xe, Hg, OsftifrfSfctf feJv 

ffiSH !M^*tSfcSNB**tcJ:oT*ft»*, 
^L«fi8l»^lfflro»aBS2 o ]) y 1 s c c m 

HIOObc cmisa^U\ ^fcfiBBB^cortJEtil 
XlO'Torr^O. lTorr^U\ 
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"f^VGJlMEHt* 0. OOlmol/lHl. Omo 
l/rec«SHJc:fo5rodsa^U<, 0. Olmol/l 

JO^O. 5mo 1/1 0?ttHK:fc&0>d*J: Ba*L<, 
0. lmol/l^bO. 2 5mo .1/ 1 cr>«$[Slc:fo£ 

w*s*6lc:asUf\, flWWtf-v. 3g»^ah^#fete« 

tt, j^^Mft!oaSl3:fcJ;S35S«*a. 0. OOlg/l 
^6>3 0 0g/lO«Hte*>5fl>3ft«a*L<, 0. 0 0 
5 g/1^10 0 g/l«XBH*c*>Stf5*sj;«ia*L 
<, 0. 0 1 g/I a>e>6 0 g/I 0«Hfcfc5£fc# 

OmA/dm^fe 1 0A/dmt*Sit^#4U\ 
[0043] GEK) J^J^^fe^^ SftlOl- 

i±k^bwosc. , t\ ^sno i-2, m-commm 

mmi 0 l-3^Sittltl 0 « 
RflBi LTlBIWiSrRtt-Cfe iv\ 

[0044] mrnwt) *a»©^y » ^aimus* 

S i jftSffiV^^So S i \zto?LT, S i irCXttGe t 

i-Sictti I IJRtc^ nfflHH|[#W4:-ratettVjR5B 

Hi, fSWfcc*^— 2* 0 . 2 e VKTOfc^^ff* L 
<, 0, 1 e VKT©t>©3ftSJKit?*>5 6 ifcfcJtffiin^ 
l_Tte lOOfic m&TF&&ti L < , lQc mttT** 
arefcS* x#y?-tA4tet±s ftTJNIIIfcfi^p i n 



[0045] i^c^fiKSR^fe^^ft:* 102C 

0 2 fr*^1fe*W*BiBBiaT*kS. 18*102-1, 1 

102-2, 102-5, fgrcDi^«S%^t-^ 
i*I1 02-3, 10 2-6T*fc-5 o 
[0046] pi ngr&£ 2 SUM Lfc* * y ^ 

g) i3teSfe^SfcH f 6ixS fl ^fcx p i n»&&3 
lafflg L.t=LytBMJ3^(Omt LT f± i SI D =t 

i/D =i fats* T^/i-y TXis})^ y^ffti , a 

tffetb^o iIWffItLTO3t (6 3 0nm) C9!» 

iRffiSR (a) ^SOOOcmm, V— 7 — 

V— (AMI. 5, 10 0mW/cm 2 ) i-J:^^ 

mzmymmt^Bmm up) #ioxio 4 s/ 

cm^±, Bff^ffi (ad) OX 1 O^S/cmEt 

3^^>'h7^^^^■>'^^ys/K (cpm) 

[0047] mmm*m&tm ^mmo^ 
mm&gLtfi^mfcm 102 ttmatri-^^ mm^? 

[0048] KEKstc^ z^mmmmmmh 
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[0049] mtmft\zwft#x, mt#x#(o$m# 

[0 0 5 0] S«i o i-J:or@ff3e«iaK 

[oo5i] ^ju»mi£! - «t o r ^ tvttmm m &m 

[0 0 5 2] «Wrt^9^*:fiBSiirc«W#^ 
[0053] 1 0 2 <rm&%\*k LT-tt, if 3* 

krt<oaffiiaftiii o o-4 5 or, E^tio. o 6 7 

Pa (0. 5mTorr) -1. 5 X 1 0 4 P a (11 
3Tprr),Siitt/^HSSliO. 001-2W/ 

CX*«ttWA» W a =-f^*r* UTKCSBWSr 

[00 54] 102 O^jStdS L^JK 

S-^tLtfl SiF^ S iHsFa, S i HaF, S 

i a F»ftif«>7 2/*ft^y av. s iH^ s i*H*m 
s i c*(d^^/>^v^v<^ k=¥y^^^:^S^ 

[00 55] *lB«re¥»<WIt»*"i-S*:*e>^ S£ 

loose] » - c^a?g*ms) «- 1 

a*X# So ^-coS^»®S 10 311 10 2 



fc> ffifi»*^^fcas^£;h,5. S4t<tt5 5Q 
nm(^(tsaift*AS8 0%KJt, J: 9 L < 8 5 
%BU:-e*>sr4:*sH*H#^ ffiit*(4 5 x i o*0 c 
m&T % i*)fi 1 *L< 1*1 X 1 0 3 Q cmHTT*5: 

IA\ ff=£>a9WU 10 3 ©t»t LT 
(1 I TO, ZnO N I n=0 3 *^S?ailC^l^^r t^S 

*0>»Wfctt3fc4: LTtt, CVD, 

[0057] ammo i o 4 
looss] <cab\ &mzfezxytigmj3m*<7>mmiz 

[0 0 5 9] 

[ooeol [3§ffi#J i ] iit-^ l^c*gSffl^*£ie 
2 0 1 S:fflv\ «T«o^|RXMS.^U3t*iB«A*^ 

^flcjg i o 2 - 1 Attss&s i mmmm 102-2 

i^tWl 0 2-4At7W7^ ii^fll 
0 2-5A^ftiIpi^«:Il 02-6Atm 

[0 0 6 1] aitt, *«W«>^P = >»«B»«Slse 

4«BB-e*S B fi2l-5%i^««WgriaM2 0 lBu 
I«^l«2 0 2, ^WIK»2 1 1 
-213, »£#£I&9^2 0 3tK #X# t —h22 
1-224 *r^L-C»M-S - 1 fc^TW^fefvO^ 

h«rjnr^T*lft«>«MI;«aHE2 0 4 jfts^ s/ N 

stoiii4SS2 0 4n »Eai*3musss2o 

§g2 0 3T^JC07^tr^C#^®l^tb^ 

[0062] ^mmj&mM^m2 1 1-2 1 3 a. 



(9) 



WBB 2002-170973 



[oo6 3] ^mmm^(D^mt^mmmxu2 4 1 
~2 4 3ia£, mm&mM2 5 1— 2 5 3^hm^n 

m&mmmtZo mmi&mAi$2 a 1-243^ mm, 

sts t mm&mxu t <Dm<D$m%m±z> - ^ * st-# , 

^#^feffi^£^2 11-21 3Mte, M^M?*^ 
^^X^A-r5fc^^^^At : 2 3 1-233^ 

[00 64] #¥*#ffMJSK^£§fm, 
m^ftT^*®ttg*£2 0 4 tScm^^W^sa^r 

[00 6 5] £-f, ^.^^U^ (SUS430 B A) fj> 
bft£^t*Wg# (+15 0 cm. fi£l 5 0 0m. 
0. 1 2 5 mm) ^r+^i^l, SfefrU ^[^c7>3^ 

L-C, J¥J 1 0 0 nm(7)Ag»^^«f ^ 
tz 0 £ bl-ZnO^ tfy h^r^T, J¥£l. 2/im 
^ZnO»KAg»^±{c:x/^«fL, flRfco 
#m^^ffi.2 0 4 fr^fig Ufc 0 
[0 0 6 6] &|Cl^i£9fflUg$§2 0 2^, 

«2 0 4*r»v**trv*wru mrn^m.2 0 4^ 

12, 2 13. fRmifflCD^T^^— hfcfrU Sl£#£Et 
?«S20 3S"fflU Wtt©*ltttfflR2 0 4*fca 
*ftV\fc5.fcl 3N/ mm 2 T*3lo3g^JS*£AB;l 
fc D *l/C, iStK2l0aiL.««2O2 % 4^ft^J#fflSC 
BW2 11, 2 12, 2 13. fiE»tn9»«20 

6. 7X10'Pa (5X10- fi Torr) 

[0 0 6 7] K^»RS:fHftS*oo, ¥«f»BAffi 

xsse«2 lis 212, 21 3^tfxmx i g2 3 1 ; 

2 3 2. 2 3 3i^OT^^W^^ftfeUt 0 
CwT^*«lS^2 1 2ft<DimM\±, ^ 

y-f^iLT5 0 0 s c cm^^^^ftffiL 
^J*J8Jt£#B2 11, 2 12, 2 1 3rtOJEftSrgf 

So 

[00 68]*»M*fflKS8B211, 2 12, 2 



1 3rt©flE#j&*ftftLfcfc£*T\ SK2£0&]L#a2 
0 2*>fo£ffi^#KUaF»2 0 3^|^tc:. 

2 0 4W^»UCo 

[006 9] ^fl9RAffiX^«»2 11,21 

2, 2 1 3 PHO]&m&m*M 2 4 1 , 2 4 2, 2 4 3 Id 
Wti2 5 1, 2 5 2, 2 5 3 ± fDMJ^jftSrWA 
U ¥*<WK*fflKffl«»2 11, 2 12. 2 1 3rtO 
«»Srtlu^D«St^)gL, »lttSS2 0 4± 
(C, T^U7 T *nffl¥9K«l (J^Jf:3 0nm) . Dfttt 
&ifi¥«flEj| OKI* 2. Ojim) , mf B pM¥^fr 
JS W¥l Onm) &Mf£Ltf HAir/KDp i nS^S: 

[00703 ¥**ft^j^X£««2 i i Kii 

JS«8Rl3. 5 6MHz, /^-ftgSmW/cm 1 ?) 
SS^iKK * &: A 1 m<o&mm&frt> & 5 f^M^*Agf? 2 
4 1^6, ¥«MttffiXS»S2 l 2icii. JiOStfte 

OMHzCO^fe^, /^-4^4 0 0mW/cm 3 
K:ft££9KiSBfiLfo&*ibA lKo^AHWK^&ftSiK 
Mtt«PJB2 4 2^&i«JNtt«:«AU ^Wfl^fifcfflJt 
^2 1 3fcfd«tt»l 3. 5 6MHz,/^-4f 

3 OmW/cm a CD^iS*^^A 1 KfiD&JRffiffi^b 
ft6JKHiK*AaiS2 4 3Jl^SAlt, 

[007 1] hA-fe^p i ng§«S»Tl/c 

2 0 4fc»offlLr^aw**(c»iiLfc D 

(tag, m^. mz\) a, 2 5<c, 30 
%, 2 0»at o 

[0 0 7 2] hy^fe;W)p i nttd-gftftft 

*ff *o fco I? {±J UtM 2 0 2 ilfffl 2 

0 4 5r#v>toff? tr^gat u 3tfl:tt£K 204 £(6A 

4f—K ¥«WK*ffllCa»»2 11,21 
2, 2 1 3, |»a«©^-5^-h«r*u »K**»5 
&&2 0 3ST9U fftt^SttSfi2 0 4^fc5* 
Jfcv\fc5fc:i 3N/mm a -^5loK!?j£*S:*IlJtfc„ ^ 
LT, Stki* 9 fcb L®S 2 0 2, ¥«ft«Affll6S»« 
2.1 1, 2 12, 2 13, Sffi«#R9»»2 0 3 3vF 
^T^jKy^^b^^K^lic J: ^) , 6. 7X 

1 0* 4 P a (5X1 O^T o r r ) &T*T**S»Ejiai 

[0 0 7 3] h s/^-feyVCD^jatt, h Ai-yVO 

J: WTfro/c D 

[0074] *^^^^M!i^too N ^aWHBfiKffi 
*E£S»2 11, 2 12, 2 13^?Af 2 3 1, 

2 3 2, 2 3 3frbBmtf*RX*mi#x&m&l'1t 0 

l^-h^ttt5 0 0 s c cm©H^$:ML 
tfcBf&mM£&§&2 11, 2 12, 2 1 3rt<DH^j^gff 
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<5 0 

[0075] 3mmmmx&m»2 11,212.2 

0 2**feW«#8!3SEB2 0 3«)*|fi]^ 

[00 7 6] ¥»#»«fflXSM»2 11,21 

2 N 2 1 3A«>XJnWKAff2 4 1. 24 2, 2 4 3 
KMttttK2 5 1 % 2 5 2, 2 53J:«JIS^A 
U ¥Wft^j£ffiX£»W2 11, 2 12, 2 1 3!*Itf> 
±B8iartlc^p-*k«*^iBL, ^mttS^2 0 4_L 

tC, m77^nI«(H (B853 0nm) , T-e 
^7 r * i SI¥*#S OBSJ? 3 0 n m) s mH&pM* 

[0 0 7 7] ¥«WRttffiXfflMl2 l l fctt 

Mtl3. 5 6MHz, /^-«5mW/[;m s (0 

BSHiMSftSrA 1 4^AJR«ffi^fe*5i««lftaB:Aas2 
4 1/^, ^ftgg^fflX^»2 l 2t-te, AiS&e 

OMH z WttSttSr, x<17— ffiffidS 1 O OmW/c m :t 

left* J: StePftUej&sfeA l»o>^mK**&te5ffi 
J^«8fA»2 4 2^P>SS««Sr*XU ¥*f«|gj£JBX 

aasts 213 ^rurttft 13. 5 6 mh z , m& 

3 0mW/cm 3 C0^iSli^^A 1 H<&£M&*'>& 
&£XMttHKAft|52 4 3**&WAUfc. 
[00 78] JfcWBI»©i|^^a— yWt««*:fflV^ 
X, »*Lfc«K^*iB«**-T-4: 36cmX22cm 

[0079] 3*c(c, H4 k» ^tdmmmim& 2 0 1 

a>ofc£W4, J»«l-1 tWI«W***:fflV*T*» 

[0 0 8 0] «±OJ;5J-UTfffiKLfc*:l!i*ft^^* 
— A^3WSH(l»*fe> r *- 7— v-? =. ^— (AM 

1, 5, lOOroW/cm 2 ) fcfflVvCMEUfc. ^ 

***** 3 

[008 1]S3J:^ Mfe#iJ 1 ^BB^i^-A- 

i4, Jt«WJi^*»«ffiittaRLX, 

£0 

10 0 8 2] [«KH 2] B2&t^H6t^ LfcitfflJBI 
7&]£3£K2 0 l&tf 2 0 l-BfefflV\ BS^Ufcjfc 
tt«rt*HP»!«Lfc. 

[0 0 8 3] ^7Hr^*J<WBWB^aS«2 0 1-B-C? 
ft ttofcBWtt, fr>HHM«MM-S fc % ro*ffe 
3l*6#]l ^^©^^ftoT^KWfe^^a-^S: 
IWtbfc (HHIM2) , d^t*, =WNmAttt2 0 l 
- B <D^ffi&f$MM&m& 2 1 T^rfr? 



t-^w u 3 0 oticiwu ^ai*^3iufc^«i 

/^f^*£i9 1 so'Cic&au WE3 0 0'Cidiii»i 

[0084] SLta> X 0 \z. LtM ltotBtft*i; a 
— n^jllMiaHias**:^'- ^ (am 
1. 5. lOOraW/cm 2 ) trfll^TMeLfco £fc 
SMttB^-tT'Sfc («)9*C0HltMIBHlmm, *tl« 
10 0) »rffllr*T*»«fe^^».— ^«fc*ttfeH-< 
fc. rft&0>tt*4*4fc:**1- B 

[0085] gt4£V), mm 2 ^asim**^*-- a* 

i^Ti4li*fe0iJ 1 v 3§ffi0»J 2 co^^H;^^-^^ fc 

[0086] [ggfifti 3 ] 3_2 (-^ L fc«8BBBgfife8g« 

2 0 l*flft\ ]^I^Ufc36B«*»T-«l!«Ufc. 
[008 7] Ky^/W*»B»lc^Jdtait«lo* 

OBAtlON/ mm : l: Lfc^l4SS»« 1 i NHS 

[0 0 8 8] BLfcwJ: ilcLTftrtLfciaW**^ 

-^©atemafta^Sry-^-^s ^u— ^- (am 

1. 5, 10 0mW/cm : ) «rJfflo-Cj«tLfc. £fc 
yi*S\ iflg8 5^ mSs 5%opff]5fJcSaiL 

3 o 7 o mrttxmSL- 20^ -ew 
3 oshrku mm o stresses stsfts s%£ 

w <z>*w ^100 una 9 ig l *:« urna* 

[0089] ^5J;ip, 3 (0±mVM^=--^ 

[0090] [^ife^J 4 ] M2 ic^ L/ci#«FM^^g 

[0091] * > A-fe^t*ji!i»fc»Rjd«i*.fcgioai 

Bffi*^ fiKKBBiWFt: 1 3N/mm 3 tU ricBKOiS 
»"«fc**cBfTS** J*W»TBte-l IN/ mm : t 

^ffl^iC 10N/ mm'i U ^^T^Fi- 
8. ON/ mm 3 iCbfc^Wl^SSM3 tRttOj^fe 

4) 0 

[0 092] SW40*Ki^^-/Ht ^Jfe^ 



(11) 



200 2-170973 



3 tmmi^wm^^mtuum^m^^mrix^^ 
fc. s bicmmm 4 m^m^-m 9 8*203 ^ 

[00 9 3] [|Qte« 5 ] L.fc*8fflBBBgdag« 
2 0 l-C«rfflV\ M5^U5t*S^3^^^L 

ir/u^Ji&f anHfc, H*«H«C««ffl*ffl»*2 1 7 
8S2 1 7^tt, #*WA»2 3 7 3&^«*^Sr^tp^f 
2 1 7rt<OiW»EE*im^5^i!SS-et6 0 

»2i 7rt«>ift*n, ^fl=^ffi3tt^ffi^4S«rt- 
[0 0 9 4] ■SRffBtteAfflNffi«»2 1 7t^f^^ 



[0095] ^_hcoj:5t-LT^L5t*!Sm?i^^ 
y-9—>5~w-#- (am 

1. 5, 10 0mW/cm") ^V^fflgLt, *<D 

6 i c^1- 0 

10 0 9 6] *6 ±9. #{*i^is:^4:fWtL.fc*c, 1 
[0 0 9 7] 

[00 9 8] 
[^1] 



[0 0 9 9] 







S i H 4 : 2 0 cm'/a in (n a i me 1 ) 

Ha : 10 DcnVal n (normal) 

PH, (HiT*2%E*K) :30c m B /m 1 n (ft 

o r mi 1 ) 




soot 




] a 3P» (i. OTorr) 






S i H* ; 2 0 0 ctti*/in in (no rmi 1 ) 
S 1 F* : B OOc&lVjh in {n o rmi 1) 
H» : 2 0 DO enJ 3 /m i n jsotmi 1) 




S5 0*C 




S 0 OPa (2. 25Torr) 






S 1 ti| i 1 D cm'/n i n (n arms. 1 ) 
H a : 8 0 0c m*/m In (n d r m a ] ) 
BF B (H f "C2 1 0 0 cm3/m i n(n 
o rm* 1) 




2 0 0t 


mi 


lflOPi (i, ZTorf) 


«2] 






S 1 H 4 : 20 emVml n (normal) 
H s : 10 0c to* Xm In (normal) 
PH j <H±T?2*I*»» : SOomVmi n (n 
o*ma o 




soot 




133P* (1. OTorr) 


2 1 zmm& 




S i H 4 : 3 0 0c m a /m in (n a r m a 1 ) 
H« r .4 0 0 0 ca l /i 1 n <no rmn 1) 




aoot 


.as?. . 


1500P. (11. 3Torr) 


2 1 3C»|jUfc# 




5 1 : 10 em Vm In <n o rm & I) 
HjtSOOcmVmln (normal) 
BF, <H,^2%fc#*0 s lOOcaVmio (n 
ormal) 




2 0 0-C 




160P. (J, ?Tort) 



[0 10 0] 





<«> 






0 


i 




6O0 


!• 01 , , ... 


SttWL 


1000 


0. 00 


SMl 


1500 


1. 02 




0 


0. 9 0 




500 


0. 0 2 


jawu 


1O0O 


0-0 0 




1600 


o, o? 
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[0101] 
[«4] 



[0 10 2] 
[i£5] 





fa) 




****** 




0 


l 


O 


JttftHJL .. 


GOO 


1. 0 l 


o 




1 0 0 0 


0. 99 


Q .... 




X 5 0 0 


1. 02 


o 


mm 


0 


1. 04 


© 




5 0 0 


1. 04 






1000 


1. 05 




jemm 


1500 


1* 0 6 





1 SlKtttX 

I (ml 




aura 


3tas*ri 


0 


1 


O. 97 




5 00 


1. 01 


O. 96 




1 0 0 O 


0. 99 


0. 98 




1 60 O 


1. oz 


O. 97 




O 


1. 03 


t. 0 




GOO 


1. 04 


1. 0 




1000 


1. 05 


1. 0 




1600 


1. 04 


1. 0 



co^j&snKSftfi. «ifc*tB«)WS80, Ol-2, 
A3— 10, xlO-10 0S**t5 



■trOmiU f1^^9cD{ig£rl SOOmiLfc.i 

[0 10 3] 
»8] 







0. SPt 


1, op» 


1. 5Pft 




] 


D. 99 


1 T IS 


1. 17 



[til ^Mw^ff^ROSJt^S^^SriSit-r 
1 13 5 1 ^PJcO^^T-^tp^Em^^W-^J 

101 :^ 
10 1-1 : m& 

ioi-2: &mm 
ioi-3: m-commmmm 



10 2: 

10 2-1, 1 02-4: (7>^tEM^1-^«fr« 
102-1A, 10 2-4A:7*A77^nSimili; 

» 

10 2-2, 10 2-5: iifii^l 

1 0 2 — 2 A : ftM i SmttttA 

1 0 2-3, 1 0 2-6: Sg-CO^SMSr^-r^ffJg 

102-3A, 1 0 2-6A :tasgfSpa¥3HWB 

1 0 2— 5 A : T=ejU7 r * i 
10 3: 

10 4: 

201, 201-A, 201-B, 201-C:iS8Hi 

202 :g«iti!!>ttiU#» 
20 3 : g$g#§lfe"3§3& 

2 0 4: ^mttS4E 

211-216, 211 -A: ^fr^ffiK^FS 

2 17: i^SW^fifeffl^aSSS 

2 2 1—228 : h- 

2 3 1-23 7: ^SHCAff 

2 4 1-246 : iSSMI2&£fASl$ 

2 5 1-2 5 6 : &ffl&WM 
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I H2 ] 




202 



201 



221 J «1 222 «g 223 2» 224 

\ I 600 I l J ooo I \ I poo I \ 




242TTlr 243]pn|r 

232^ 1 233^ 



[ B3. 1 



[M4] 



102-6 
102-5 



102-4 
102-3 



102-2 



102-1 



201-A 



202 



221 £11 222 212 223 ™ 224 225 215 2 26 216 2 27 

j I ooo | \ | ooo | \ | pop 1 l 1 oco I l [opoll I ooo I l 



\ 231 1 23/ 1 233^ 1 234' 1 235-> 1 236^ I 3 
2M „/9 I 



232^ 1 233^" 1 234 
252^i 253^2 254' 

[MI.] 



23 S ; 1 236^1 
2S5-QI 2& 





102-5A 

102-4A 
102-3A 



102-ZA 
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[Mil 

ZGI-B 



202 203 




(72)«w» ^pa mm 

KTA* 3 T g 30# 2 y 



K^r^Ba ism- 1 ?- 3 t b 3o# 2 ^ y 

F^— 4K030 AA06 BA29 CA02 CA17 DA08 
FA01 GA14 LA16 
5F051 AA04 CA03 CA04 CA16 CA22 
CB12 DAI 5 FA04 GA05 GAI4 



